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National Bipolar PROMs 
& Semiconductor ; 


DM54S474/DM7.4S474 4096-Bit (512 x 8). 
TRI-STATE® PROM 


DM54S475/DM74S475 4096-Bit (512 x 8) 1 
Open-Collector PROM 


general description features 


These Schottky memories are organized in the popular m Advanced titanium-tungsten (Ti-W) fuses 
512 words by 8 bits configuration. Four memory enable 

inputs are provided to control the output states. When : 

E1 and E2 are low and E3 and E4 are high, the output m Schottky-clamped for high speed 


presents the contents of the selected word. Address access—65 ns 
Enable access—35 ns 






If E1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the “OFF” or high impedance state. oa 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM’s as 
well as PROM'’s. = All dc and ac parameters guaranteed over temperature 


PNP inputs reduce input loading 


PROM'’s are shipped from thé factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to 4 tow. = 


@ Low voltage TRI-SAF E™ programming 


Board level programming 


See page 5-36 of the Memory Applications Handbook 
for detailed programming information. 2 ROM mates are DM87S95 and DM87S96 


connection diagram 
Dual-In-Line Package 
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Order Number DM5454744, OMS54S475J, 
DM74S474J or DM74S476 
See NS Package 324A 


Order Number OM74S474N or OM74S475N 
See NS Package N24B 
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} absolute maximum ratings (Note 1} operating conditions - 

4 MiN MAX UNITS 

. Supply Voitage (Note 2) ~0.5V to +7V Supply Voltage Voc} 

k. Input Voltage (Note 2) | “1.2V to +5.5V DM548474, OM54S475 45 5.5 v 

F Output Voltage (Note 2) -0.5V to +5.5V DM74S474, OM74S475 4.75 5.25 Vv 

' Storage Ti . + 

g pathtldetames jesidesins 10 seconds} ee sor Sarr Abstaleeb bl 55 +125 °c 

. . DM74S474, DM748475 - 0 +70 °c 

4 Logical “0” Input Voltage (Low) 9 0.8 v 
Lagical “1” input Voltage (High) 2.0 5.5 Vv 


Fdc electrical characteristics (note 3) 






a DMS548474, DM54S475 | OM748474, DM74S475 | 

: Pan Tree [wa Tae Pee wae} OM 
psf Vaecnes emer ap pe 
pf cee ate esc sey [pp 
feo cro. rl vee vse} — asa 
bo ee =tin gp tena 






PARAMETER 


Low Level Output Voltage . Pasta} tea 
Di._| Low Lave input Vottage ee Ey 
BH High Level input Voltage pe ee ae 
Bex | Output Leakage Current Aioor Men veex stay OT 

(Open-Collector Only) (Note 5} toon tee Yeex=s8y Pes 
Be | Inoue Clamp Votre pes Meio [on fa | aa 712 


“2 
By.) Input Capacitance Yee = 5V, Vin = 2V, Ta = 25°C, 
1 MHz 
Vcc = 5V, Vo = 2V, Ta = 25° 
1 MHz, Output “OFF” 


| 
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. ] Output Capacitance 













Vcc = Max, All Inputs Ground 
Alt Outputs Open 





: Power Supply Current 






TATE PARAMETERS 


; ‘Output Short Circuit Current 
{Note $} 


i 








Vec = Max, Vo = 0.45 tod. 
Chip Disabled” 


Nectrical characteristics (With standard load) 


) 







hee a 








ute maximum ratings are those values beyond which the device may be Permanently 
Cd at these values. 


Le at 





re Vou, Icex or ‘sc On an unprogrammed Part, apply 10.5V to both A7 and A2 {pin 1 and pin 6}, 


oT es 





6-9 


‘ 
| 
! 





DM54S474/DM74S474, DM54S475/DN/4S475 


standard test load 


Vee 
Ry « 1 
MEMORY 
ourTPuT 
UNDER 
TEST 
a Cy = 30 pF* 


*CL includes probe and jig capacitance. 


switching time waveforms 





FIGURE 1. Address Access Time 


typical performance characteristics 


Typical Switching Characteristics 
at a Function of Temperature 
(Voc * SV, Standard Load) 
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-65 2s 128 
Tg — AMBIENT TEMPERATURE ("C} 


equivalent circuits 


Equivitent of Each input 
Vee 


HePuT 


evap thy greene oe 


@ Input waveforms are supplied by a-pulse generator 


Typical TRI-STATE Output 


Yec 
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having the following characteristics: PRR = 1 MHz, 
ZQUT 7 SOL, tr S 2.5 ns and t¢ < 2.5 ns (between 
1,0V and 2.0V). 

tAA is measured with both enable inputs at a steady 
low level. 

tEA and tER are measured from the 1.5V on in- 
puts and outputs with ail address inputs at a steady 
level and with the unused enable input at a steady 
low level. 





FIGURE 2. Enable Access Time and Recovery Time 


Typical Switching Charactoristics 
as a Function of Voc (Ta = 25°C. 
Standard Load} 


TIME (ax} 





SUPPLY VOLTAGE (¥) 


Typical Open-Collector Output 


aqutrut 


OUTPUT 
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en ae HM-7640A/41A 


SEMICONDUCTOR 
PAODUCTS DIVISION 


A OIVISION OF HARIME CORPORATION 


HM-7640A - Open Collector Outputs 
HM-7641A - “Three State” Outputs 


Features 


e 50ns MAXIMUM ADDRESS ACCESS TIME 


® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIPS 
ENABLE INPUTS. 


© SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 


¢ FAST ACCESS.TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 


@ [NDUSTRY’S HIGHEST PROGRAMMING YIELD 
@ LOWINPUT LOADING 


Description 


The HM-7640A/41A are fully decoded high speed Schottky TTL 4096- 
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and 
are available in a 24 pin DIP (ceramic or epoxy) and a-24 pin flatpack. 


All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical “O” in any bit position. 


Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM’s. 


The HM-7640A/41A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


There are four chip enable inputs on the HM-7640A/41A where CE}, 


— 


and CE low and CE3 and CEq high enables the chip. 


Functional Diagram 
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512 x 8 PROM 


a ag a0 abner Hi 


Pinouts 


TOP VIEW — DIP 


10 111213 14 15 





PIN NAMES 
Ag - Ag Address Inputs 


0; -Og Data Outputs 
GE}, CE2, CE3,CE4 Chip Enable Inputs 


Logie Symbol 








iif 
BEBE 








Specifications HM-7640A/41A 


ABSOLUTE MAXIMUM RATINGS 












Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature ~659C to +1500C 


Address/Enable input Voltage 5.5V Operating Temperature (Ambient} -55°C to +1250C 
Address/Enabte Input Current -20mA Maximum Junction Temperature +175°C 
Output Sink Current 100mA 


CAUTION: Stresses above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Thes 
are stress oniy ratings and functional operation of the device at these or at any other conditions above those indicated in the operetiona 
sections of this specification is not impited, (While programming, follow the programming specifications.) ; 






D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640A/41A-5 (Vcc = 5.0V + 5%, Ta = 0°C to +75°C) 
HM-7640A/41A-2 (Voc = 5.0V + 10%, Ta = -55°C to +12 
Typical measurements are at TA = 250C, Voc = +5V 


[svmaou[ranameren | MW | Tv? | ax [uwiTs |  TESTCONDITIONS 
iH Address/Enable ‘1” VIH = VCC Max. : 
Ihe input Current “0” Vit = 0.46V 
VIW Input Threshold °1" 
VIL Voltage "0" 
VOH Output na aa JOH = -2.0mA, VCC = VCC Min. 
VOL Voltage LOL * +16mA, VCC = VCC Min. 
tOHE Output Disable “’t” VOH. VCC = VCC Mex. 
OLE Current VOL = 0.3V, Vcc = VCC Max. 
fin==tema 
Output Short Circuit VOUT = 0.0V, One Output at a 
Current Time for s Max, of 1 Second 
Power Supply Current - Vcc = VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals, 
°*Three State” only 












A.C, ELECTRICAL CHARACTERISTICS (Operating) 





HM-7640A/414 HM-7640A/41A 
SV 25% SV t10% 
O°C to +75°C -B5°C ta +125°C 


[svweou | _ranameven | win | rv | wax _| ww | vve | wax_| unre | 


TAA Address Access Time 
TEA Chip Eneble Access Time 


A.C. limits guaranteed for worst case N2 sequencing. 






CAPACITANCE: Ta = 259°C 


| symeo. | PARAMETER =| MAXIMUM | UNITS TEST CONDITIONS 
CINA, CINCE~- + Input Capacitance VCC = 5V, VIN = 2.0V, f = IMHz 
Co “Lo Vcc © BV, VOUT * 2.0V, f = 1MH2z 














30C) 


. 
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SWITCHING TIME DEFINITIONS 


1.5V t 
oe —| Tes 
1 t 
A.C, TEST LOAD 
Vec 

3002 
PROM 
TEST POIN 
ourput ™ medal 
60082 SOpF* 

‘3 * includes jig & probe 
total capecitence 
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=r. s 1 
Tey CEz : ! Vin 
BV oo ENABLES CK IY 
Vit CEs h CEy VIL 


Sa 
5 ' i] 





SWITCHING TIME DEFINITIONS 


v Sepa CE) 4 v 
ADDRESSES _>KI6V. CI Gov Kiev 
Vin CEq & CEg : t Vin 
i ' i ‘ i 
I ' ' iy J 
' 1 ' J ' 
Vou H H H 
1 
OUTPUTS : >€1.5V oureurs———+——K__} + TS. 
Vou eae co 
1 Tan b- i teat 4 Teale 
' f] ' 4 4 ' 


A.C, TEST LOAD 


Vec 
30022 
Pr etleca! Ox TEST POINT 
60022 30pF* 
= # Includes Jig 


7 and Probe Total 
Capecitance 


















SEMICONDUCTOR 
PRODUCTS DIVISION 


‘ A OPTION OF MARINE CORPORATION 
o 


GMARCH 1978 
opt a 





02 ae a 
‘Features 
eS Bons MAXIMUM ADDRESS ACCESS TIME. 
e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 


aa. ENABLE INPUTS 
<8: SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 


ASSURES FAST PROGRAMMING AND SUPERIOR RELtABILITY. 
niin. PAST ACCESS TIME - GUARANTEED FOR WORST CASE N? SEQUENC- 
eT ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 


AGE RANGES. 
INDUSTRY'S HIGHEST PROGRAMMING YIELD. 


‘Description | 

The HM-7642A/43A are fully decoded high speed Schottky TTL 4096- 
“Bit Field Programmable ROMs in a 1K words by 4 Bit/word format with 
£3 open cali Nee or ‘Three State” (HM-7643A) outputs. These 
= [PROM's are available in an 18—pin DIP (ceramic or epoxy) and an 18—pin 
: pack. . 

af 

bits are manufactured storing a logical “1” (positive fogic) and can be 
t ively programmed for a logical “O" in any bit position, 
















. fuse technology is used on this and all other Harris Bipolar 


HM-7642A/43A contains test rows and columns which are in addi- 
Othe storage array to assure high programmability and guarantee 
rics and A.C. performance. The fuses in these test rows and 


ns.are blown prior to shipment. 


‘There ere two chip enable inputs on the HM-7642A/43A. CE, and CE2 















400 BIT 
MEMORY ARRAY 











NOTE: Physical bit 
positions for columns 
are a3 follows: 

Og, 04 = (0 ——~ 15) 
01, 03 = (16, 0 14) 


() = PIN NUMBERS 
(18) = Veco 
(9) = GNO 





Ss - HM-7642A/43A 


HM-7642A - O 
bk HM-7643A - “Three State” Outputs 





1K x 4 PROM 
pen Collector Outputs 






Pinout 


TOP VIEW-DIP 





PIN NAMES 
Ag-Ag ADDRESS INPUTS 
01-04 DATA OUTPUTS 
GE;,€E2 CHIP ENABLE INPUTS 


Logic Symbol 


a2 O71 
Las! O2 
Aa 03 
AS Oa 










SWITCHING TIME DEFINITIONS (Transparent Mode) 


TEy, CE2 













Vi“ _. CEg 


i v E ; 
Ve OUTPUTS on OUTPUTS TS. 
VoL 


NOTE: Strobe Input must remain high throughout read cycle while in transparent mode. 


SWITCHING TIME DEFINITIONS {Latched Mode} 


ADDRESSES 15Y 


ViL 
it tee Teos TAOH 
CEy,CE2 Vin 
ces : iL 
TcpH Toco 
3 Vin 
STROBE 4.5V 1.5V 1.5V 
Vin 


ourmurs eed 1s. 


TAA - 
A.c. TEST LOAD 
Vcc 
300 £2 
PROM 
POINT 
ou ox TEST 

goof 30pF * 
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ret SERIES 54S/74S 
ae PROGRAMMABLE READ-ONLY MEMORIES 


‘© = Titanium-Tungsten (Ti-W) Fuse Links for * Full Decoding and Chip Select Simplify 
Fast, Low-Voltage, Reliable Programming System Design 


° Alt Schottky-Clamped PROM’s Offer: e Applications include: 


Fast Chip Select to Simplify System Decode Microprogramming/Firmware Loaders 
Choice of Three-State or Open-Collector Outputs Code Converters/Character Generators 
P-N-P inputs for Reduced Loading on Translators/Emulators 


System Buffers/Drivers Address Mapping/Look-Up Tables 











BIT SIZE 
(ORGANIZATION) 


OUTPUT 
CONFIGURATION 


















256 bits 


TYPICAL PERFORMANCE 
ADDRESS POWER 
RS DISSIPATION 
3 
132. W x 8 8) 


a7 SN74S287(J, N) 1024 bits | three-state] 
F3N54S387(, W) $N74S387(J, N) (256 W x 4B) 


open-collector 





| 














2048 bit 
Repl encasa72 as 
Bipsisasara | su7asarau.n) | 612wxe 
PanoaSqzaly, wi | _SN7aS474U, NI] / tireestate | 
EBNEASA7S(S, Wh | 


55 ns 
SN74S475(J, N} (S12 W x 8B) 


600 mw 


= 





: - 266 BITS 1024 BITS 2048 BITS 4096 BITS 4006 BITS 
WORDS BY & BITS} (256 WORDS BY 4 @ITS) (256 WORDS BY 8 BITS} (542 WORDS BY 6 BITS) (612 WORDS BY & BITS} 
* "$188, ‘S288 $287, ‘S387 "S470, ‘S471 "S472, °S473 ‘S474, ‘S475 


aw 


S16 Yee 406 0° 26 vee vec fae 4 % voc son Cy 
. 3 AOF 2: 2% aan H ath 4u5 7 19 a4. aon JI 
? ape aoe 1 ya 8? i ane auf 3 1 aon 
113 400 ADD a" ria $4 t ape 4004 | | 17 aGG , 
: aot 404 5 112 poO1 ; $7? aur 1% 408 ott! 
rt 408 ace «@. 74 DO? ” rn) unt ¢ is & ! 
t ADA aoc 7; 10 DOF DOR a07 F 1” DOA 
x29 (DOB GsD & 13 O94 po? 30) 4 3 pO? 
DOG pnag 12 pos : 
GND 19 te DOS NEL 1G: 1 GOS i 


# monolithic TTL programmable read-only memories (PROM’s) feature titanium-tungsten {Ti-W} fuse links with 
h link designed to program with a 100 microsecond pulse. These PROM'’s offer considerable flexibility for upgrading 
isting designs or improving new designs as they feature fult Schottky clamping for improved performance, 


E urrent MOS-compatible pn-p inputs, choice of bus-driving three state or open-collector ovtputs, and improved 
Brehip-setect access times. 


weg 


r we 
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miata ir ars 
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Dh high-compiexity 2048- and 4096-bit 20-pin PROM’s can be used to significantly improve system density for 
Red” memories as ait are offered in dual-in-line packages having pin-row spacings of 0.300 inch. 


WHINARY DATA SHEET: 
; tary data may be : TEXAS ] N ST R U M ENTS integrated Schottky-Barrier diode 
at a ister date, INCORPORATED clamped transistor is patented by 


POST OFFICE BOX $012 » DALLAS, TEXAS 75222 erty ste U.S, Patent 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


pstep-by-step programming procedure for the ‘S188, ‘S287, ‘S288, ‘S387, ‘S470 through ‘S475 


Mae Soths 


aa 1, Apply steady-state supply voltage (Vcc = 5 V} and address the word to be programmed, 
3 2. Verify that the bit location needs to be programmed. If not, proceed to the next bit. 
Bs 3. If the bit requires Programming, disable the outputs by apptying a high-logic-tevel voltage to the chip-select 
ie input(s}. 
: 4. f 4, Only one bit location is programmed at a time, Connect each output not being programmed to 5 V through 3.9kQ2 


= and apply the voltage specified in the table to the output to be programmed. Maximum current out of the 
programming output is 150 mA. This current flows from the Programmer into the PROM output. 

aa §. Step Vcc to 10.5 V nominal. Maximum supply current required during programming is 750 mA. 

6. Apply a low-logic-level voltage to the chip-select input(s}. This should occur between 1 us and 1 ms after Vcc has 

Bo, reached its 10.5-V ievel. See programming sequence of Figure 2. 

7, After the X pulse time is reached, a high logic level is applied to the chip-select inputs to disable the outputs. 

. Within 1 ys to T ms after the chip-select input(s} reach a high logic level, Vcc should be stepped down to 5 V at 

which level verification can be accomplished. 


- The chip-select input(s) may be taken to a low logic level (to permit program verification) 1 ps or more after Voc 
reaches its steady-state value of 5 V. 


. Ata ¥ pulse duty cycle of 35% os less, repeat steps 1 through 8 for each output where tt is desired to program a 
bit. 


5v 


3.9 k 
eat oe 


LOAD CIRCUIT FOR EACH OUTPUT 
4 NOT BEING PROGRAMMED OR FOR 
a PROGRAM VERIFICATION 





FIGURE 1— LOAD CIRCUIT 






VERIFY le ¥ —}+—-—________ 3 TYPICAL ——___.J 
r+ VERIFY PROGRAM 






NEED TO -— 10.5V 
PROGRAM REMOVE Vcc TO aes 
Veco 

+---- ov 





1 us to 1 ms be + | 1 us to 1 ms 
4 be— x ' 
= | ? ] ff | | Vin 
+ ? Vit 
APPLY REMOVE 


VOipr) VOlpr) 


FIGURE 2 — VOLTAGE WAVEFORMS FOR PROGRAMMING 


° ¢ 
TEXAS INSTRUMENTS 3 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


et ee 

description (continued) 
Data can be electronically programmed, as desired, at any bit location in accordance with the programming procedure 
specified. Atl PROM’s, except the | ‘S387 are supplied with a low-logic-level output condition stored at each 
bit location. The programming A open-circuits Ti-W metal tinks, Ch LaSaraas The Tiered Togle level ST selected 
locations. The procedure is irreversible; once altered, the output for that bit location is permanently programmed. 
Outputs never having been altered may later be programmed to supply the opposite output level. Operation of the unit 
within the recommended operating conditions will not alter the memory content. 
Active level(s} at the chip-select input(s) enables all of the outputs. An inactive level at any chip-select input causes ai! 
outputs to be off. 
The three-state output offers the convenience of an open-collector output with the speed of a totem-pole output; it can 
be bus-connected to other similar outputs yet it retains the fast rise time characteristic of the TTL totem-pole output. 
The open-collector output offers the capability of direct interface with a data tine having a passive pull-up. 

schematics of inputs and outputs 


‘S188, ‘S287, ‘S288, ‘S387, “S470, ‘S471, *Sie8, $387, ‘S470 "$287, “S208, ‘S471. 
"$472, 'SA73, ‘S474, ‘5746 5743, S475 “8AT2, "SATS 


EQUIVALENT OF 
EACH INPUT 


TYPICAL OF TYPICAL OF 
ALL OUTPUTS ALL OUTPUTS 


Veco 


- -OUTPUT 


Programming circuit not shown Programming circuit not shown 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage (see Note 1) Abie ewig teh th «Seb th Bo Gin Seais te peg es ti Ab, ah Sh Gate Tah Ge cade £5 may - SAN, 
Hripul’ VON: ese. dec Bowl Sk he EO oe See) eR ie Bey Pe ae ee BS Ga 5.5V 
Off-state output volta ee ae ath a nig cba en ns bi oer Be ee Pa” Caw BS a oe es cs A ce ona ae at g 5.5V 
Operating free-air temperature range: SN54S’ Circuits 2. 2.) ee es —58°C to 125°C 

SN74S’ Circuits 2 2 2. ee OPC 10 70°C 
Storage temperature range... - -65°C to 150°C 


recommended conditions for programming the ‘S188, ‘S287, ‘S288, ‘S387, ‘S470 through ‘S475 











sro vam vectra Nowe peg todas 
High lew Vin__| 24 | 


See load circuit 





Termination of all outputs except the one to be programmed 










(Figure 1) 
Voltage applied to output to be programmed, Vo{pr) (set Note 2} } 0 0.28 0.3 | v 
Ouration of Vcc programming pulse Y (see Figure 2 and Note 3} 98 100 103 





Programming duty cycle 


Free-air temperature 


7 Absolute maximum ratings. 


NOTES: 1. Voltage values are with respect to network ground terminal, The eupply-voltage rating does not apply during programming 
2. The S188, ‘S788, ‘$470, S471, ‘S472, S473, ‘S474, and "S475 are supplied with all bit flocetions contalning a fow logic level, ana 
Programming a bit changes the output of ths bit to high fogic leval. The ‘S287 and ‘S387 are supplied with all bit outputs at a hige 
logic level, and programming e bit changes it to a low Jogic level. 
3. Programming is guarentesd if the pulse applied is 98 us in duration. * 
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SERIES 548/74S 


PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 


recommended Operating conditions 


ey eT 











Supply voltage, Vee 




















peer eT tONs! | MIN “TPE Max | MIN TYP? max] 
ee a ee ee! 
vj Low-level input voltage ae 
Vv 


|} _ 08] 
on essen tee ee eee |] 
: : Voc = MIN, Vin = 2 Vv, 
oe ee. i 
es A a ae ps 
Vit = 0.8 V, loL < MAX 
an a 
high -tevel voltage applied r) 
CSRS BP 
low-level voltege applied Vo*O5V 
Cie SS ey 
input voltage . 
ee CT eee oe 
a rd 
[Vege Max 


‘ Shore-circuit output current § 
Voc = MAX, 


Chip selectis) at 0 Vv, 
Outputs open, 



















Supply current 



























taiS) (na) 
Access time trom 
Chip select (enable time) 


talag) (ns) 
Access time from 
address 







Disable time trom 
high of low ieve} 








CL= 30 pF for 
Tefad) and tes) 
5 pF for tpyz: 
Ri = 300 2: 
See Figure 2, 










TFor Cenditions shown as MIN of MA %, usa the SP Propriste value $Pecities under recommended Operating congitians 

+AN typical values areat Veo“ SV, Ta = 25°C. 

§Not more than on 
n 





TEXAS INSTRUMENTS 
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PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 


F Fecommended Operating conditions ee 


e:. | High-ievet Output voltage, YOu 
Low-level output current, to 


» @lectrical characteristics over recommended operating free 


“air temperature range (unless otherwise noted) 


4 }____ranameren TEST CONDITIONS? 
6 nae Pee ee 
Te Low-level in 


= a ee 
Veo Mi, sae mA 


: 

















Vix 
fo High-level output current 


t 





Vin =2V, 
ee ee eee 


Voc = MIN, Vip*2v, ° 


Vit = 0.8 Vv, lo. = MAX 


Chip setectis) at 0 Vv, 
Outputs open, 








kl 





i 










: 













Propegation delay time, 
low-to-high-leval out- 
Put from chip select 

(disable time} 


Access time from 
chip select 
(enable time) 










TEST CONDITIONS 









: 


: 







: ‘conditions shown as MIN or MAX, use the » 
BM typical values are at Voo* 5 V, Ta = 25°. 


SENE4S367 In the w peckage opereting st free-air temperatures above 108°C requires a heat 
Sa06-t0-free-alr, Flaca, of not more than 42°C/W, 
af TE 4: The typical values of lec thown are with all outputs low. 


a 


Perooriste value specified under recommended Operating conditions, 


sink that provides a thermal resistance trom 


4 


aa 


a 5 TEXAS INSTRUMENTS 


INCORPORATED 
PORT OFFICE POX Sa12 + CALLAS. TEMAS 73222 








SERIES 548/745 














SERIES: 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 





SCHOTTKY? 
PROM’S 








EE 


ES 1 AND 6) 





e Full Decoding and Chip Select Simplify 


© Titanium-Tungsten (Ti-W) Fuse Links for 
System Design 


Fast, Low-Voltage, Reliable Programming 


e Alt Schottky-Clamped PROM’s Offer: e Applications Include: ; 
Fast Chip Select to Simplify System Decode Microprogramming/Firmware Loaders 
Choice of Three-State or Open-Collector Outputs Code Converters/Character Ganerators 
P-N-P Inputs for Reduced Loading on Transtators/Emulators 
System Buffers/Drivers Address Mapping/Look-Up Tables 

































ourPuT 
CONFIGURATION 


BIT SIZE 
(ORGANIZATION) 






TYPICAL PERFORMANCE 
TYPE NUMBER {PACKAGES} 


ACCESS TIME DISSIFATION 
Ee 
(s2weee) | theweatate | 
Fgweasaa7ts,w) | Sn7esze7u.N) | __(256Wx48) 

Pansasavoiy —[SN7484701,N)__| 


2048 bits 
Seraserva ny | (sews) [threat | 




















| Pengasa72) 4096 bits 
resasa7auy | SN7AS@730I,N_| (12x88) 
2099 be [__ teeta | aia 
(512 W x 8 B} open-collector 
| 286 BITS , 1024 BITS 2048 BITS 4096 BITS 4006 BITS 
(32 WORDS BY 8 BITS) {256 WORDS BY A BITS) (256 WORDS BY 8 BITS! (812 WORDS BY 6 BITS) (612 WORDS BY & BITS} 
{ "$188, ‘S288 ‘$287, ‘S387 ‘$470, ‘S471 “$472, 'SA73 ‘$474, ‘S476 

anG W vee ao4 5 % vec aDA 1 % vee ages Ve vee 

aD® ac aon a08 2 ie ADM a08 2 1 AOS ope t i an a 

ape k 2 age 3 1B aDG ave 2 mm AQH oor Ch if nM 

apo & 3 a00 a 17 @OF Apu 4 17 a0G wor] hn » 

aoa 3k: oo! ane & 6 S$? auf % 1@ ADF aon stl De ar 

1 0-8. bod eo.) 6 3) me wf woe 4! ye 43 
aoc t 00 3 oo7 7 | 1 pos oo7 > ‘4 008 soe? : Ke “ 

Gno & 1% 00 por? iD12 00? 203 @ 1 BOT ee { Baa ai 
oo4as 2 008 oa 4 12 008 Seid fe wi 

GND 10 oe ys 00% GND 10 yn OOS a thy we 

oop d 1 oes 

Pin assignments for all of thase memories ara the same for all packages. 
$ description 
These monolithic TTL programmable read-only memories (PROM’s) feature titanium-tungsten {Ti-W) fuse links with 
each link designed to program with a 100 microsecond pulse. These PROM’s offer considerable flexibility for upgrading 
existing designs or improving new designs as they feature full Schottky clamping for improved performance, 
low-current MOS-compatible p-n-p inputs, choice of bus-driving three state or open-collector outputs, and improved 
N chip-select access times. 

\ The high-complexity 2048- and 4096-bit 20-pin PROM's can be used to significantly improve system density for 
{ fixed memories as all are offered in dual-in-line packages having pin-row spacings of 0.300 inch. 


ee 
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published st ms later date. E AS, JN PORATEO sca tanh ea aen Bath 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


description {continued) 


Data can he electronically Programmed, as desired, at any bit | 
specified. Ail PROM’s, except the ‘$287 and ‘S387 are suppli 


bit location. The Programming procedure open-circuits Ti-W metal links, whi 


schematics of inputs and outputs 


‘S188, "S287, ‘S288, 3387, ‘S470, S471, 


6188, S387, ‘S470 ‘S287, ‘S288, ‘S471, 
"6472, ‘SA73, ‘S474, S746 5743, ‘8475 “$472, ‘S474 


TYPICAL OF 
ALL OUTPUTS 






EQUIVALENT OF 


TYPICAL OF 
EACH INPUT 


ALL OUTPUTS 


—-OUTPUT 


Programming Circuit not thown Programming tircuit net shown 


absolute maximum ratings over Operating free-air tem 
Supply voltage (see Note 1) 


perature range (unless otherwise noted) 


input voltage . |, Be SRE BS ee Ghee sah as ae oh ae ent a CS Oo PO We AP Bo a dy oe BBY 

Off-state Outputvoltage 2 2 |, Ste ae WE AG GRE hoe, peg Oh ee oa. at. . 55V 

Operating free-air temperature range: SN54S‘ Circuits |, Pott se ee we ee = 55°C to 125°C 
SN74S’ Circuits |, en ar ee ae 


O°C to 70°C 
Storage temperature range 


. + 


_ PO BSE a ae se laine htc: SRR dente 
recommended conditions for programming the ‘S188, 15287 ,:‘S288, ‘S387, ‘S470 through ‘S475 








Supply voltage, Vec (see Note 1). 






Termination ot alt Outputs except the one to be Programmed 





Voltage applied to output to be programmed, Voipr) (see Note 2) 
Duration of Voc Programming pulse Y isee Figure. 2 and Note 3} 


Programming duty cycle ; 
t Absolute maximum ratings ; 
NOTES: 1. Voltage values are with respect to netwark -voltage rating does not epply during Programming. 


2. The ‘S189, $288, ‘S470, ‘S471, S472, ‘S473, "S474, and ‘S475 are Opli¢d with ali bit locations containing « low logic level, and 
Programming a bit changes the output af the bit to high logic fevel. The ‘$287 and ‘S387 are supplied with atl bit outputs at ahigh 
logic level, and Programming a bit changes it te « low logic level. 


3. Programming Is qvaranteed if the oulse applied i 98 us in duration, 


*\TEXAS INSTRUM ENTS 


INCORPORATED 
POST OFFICE BOK $012 » Dallas. TEXAS 35222 





ocation in accordance with the programming procedure 
ed with @ low-logic-level Output condition stored at each 
ch reverses the stored logic level at selected 


977 


| 
| 





2 ae = ee 
rn te ee - eee ne eee - ee 





step-by-st 
1.4 


10. 


NOTE: O 


977 





ee 


'the Programming procedure 
tput condition stored at each 
' Stored logic level at selected 
S permanentiy Programmed. 
t fevel. Operation of the unit 


¥ chip-select input causes all 


a totem-pole output: it can 
he TTL totem-pole output. 
issive pull-up, 


+ ‘S288, ‘$471, 
472, 'Sa74 








'PICAL OF 
OUTPUTS 


OUTPUT 


circuit net shown 


voted) 


7V 

... 5SYV 

Ha ates 5.5V 
-55°C to 125°C 
; 0°C to 70°C 
-65°C to 150°C 


tgh 'S475 


see load circuit 
(Figure 7) 





'9 Programming 
ng a low logic lever, and 
all bit outputs Stahigh 


ee 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 





step-by-stap programming procedure for the ‘S188, ‘S287, ‘S288, ‘S387, ‘S470 through 'S475 


Apply steady-state supply voltage {Vcc = 5 V) and address the word to be programmed. 
Verify that the bit location needs to be programmed, tf not, proceed to the next bit. 
if the bit requires programming, disable is outputs by applying a high-logic-level voltage to the chip-select. 


Only one bit location is programmed at a time ‘Connect each output not being programmed 70 5 Vithrough}3.9k2) 


input{s}. . a 
} to the output to be programmed. Maximum current out of the 


-and apply the voltage specified in the tabl 
programming output is f150 mA} This current flows from the programmer into the PROM output, 


Step Vcc ta 10.5 V nominal. Maximum supply current required during programming id 750 mAs 


6. Apply a low-logic-level voltage to the chip-select input(s). This should occur between 1 pts and 1 ms after Vcc has 


10. 


reached its 10.5-V level. See programming sequence of Figure 2. 


. After the X pulse time is reached, a high logic level is applied to the chip-select inputs to disable the outputs. 
. Within 1 ps to 1 ms after the chip-select input(s) reach a high logic level, Vcc should be stepped down to 5 V at 


which level verification can be accomplished, 


. The chip-select input(s) may be taken to a tow logic level (to permit program verification) 1 us or more after VCC 
. reaches its steady-state value of 5 V. 


At a Y pulse duty cycle af 35% or less, repeat steps 1 through 8 for each output where it is desired to program a 
bit. 


NOTE: Only one programming attempt per bit is recommendad. 





977 


SV 


9 kN 
wore: id 


LOAD CtACUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VERIFICATION 


. FIGURE 1— LOAD CIACUIT 








VERIFY bom ¥ 3¥ TYPICAL 
NEED TO a gueeeed eae PROGRAM 
PROGRAM REMOVE Vgc TO 


Vcc 
1 be 1 ys to } ms 
“sto Tt ms : mara ; 
—— Vin 


& fied LHS} 


APPLY REMOVE 
VOtpr) VOtpr} 








FIGURE 2 — VOLTAGE WAVEFORMS FOR PROGRAMMING 
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FAIRCHILD| HARRIS M.M.). 


. 


2=MiIL MIL/COM 


NATIONAL 
SIZE AND 
{GANIZATION MIL/COM 
256-Bit 
(32 x 8) 
16-Pin 





OM54S288/DM74S288 AM27509 


5331/6331 


1024-Bit 
(256 x 4) 
16-Pin 


TS DM84S287/DM74S287 | AM27St1 | 1.93427} |HM1-7611 | 3621 IM5623 §301/6301 
93426 | HMt-1024 
2048-Bit DM54$570/DM74S570 93436 |HM1-7620 
{512 x 4) 
DM545571/DM74S571 93446 ~—- | HM1-7621 
es 


16-Pin 


DM54S475/DM74S475 Ll 93438 HM1-7640 
DM54S474/DM74S474 PL 93448 a HM1-7641 





DMS4S473/DM74$473 






5349/6349 











3604 





Note: All manufscturer’s PROMs program differently . 
"Future products 


SIGNETICS 


S = MIL 
—1=>SCHOTTKY! N=COM 


DM54S188/DM74S 188 AM27S08 HM1-7602 5330/6330 8223 
HM1-8256 82S23 
DM54S387/DM74$387 AM27S10 93417 HM1-7610 3601-1 iIM5603 §300/6300 SN548387/74S387 
93416 HM1-1024A | 3601 






TA. 





MIL/COM 


SN54188A/74188A 
SN54S188/74S188 
SN548288/74S288 


it Lal 


} M5605 | 5340/6340 SN54S475/74S475 
| M5625 5341/6341 }. eastat SN54S474/749474, 
P| 5348/6348 id ot SN54S473/74S473 
Pood ea $N54S472/74S472 





PART NUMBER TEMPERATURE MAXIMUM ADDRESS 
TOTAL BITS [PROM ORGANIZATION NUMBER OF PINS RANGE ACCESS (tga) 
16 






























































































[Rom 
256 DM54S188 —55°C to +125°C 45 
OM74S188 16 0°C to +70°C 35 
DM54S288 16 -§5°C to +125°C 45 
OM74S288 16 OC to +70°C 35 
1024 DM54S$387 0M54S187 16 -§5°C ta 125°C 60 
0M74S387 DM74S187 16 0°C to +70°C 50 
DM54S287 DM75S97 16 55°C to 125°C 60 
DM745287 DM85S97 16 0°C to +70°C 50 
2048 DM54S570 DMS54S270 16 ~55°C to +125°C 
DM74S570 DM74S270 16 0°C to +70°C 
DMS54$571 DM54S370 16 ~§5°C to +125°C 
DM745S571 DM74S370 16 0°C to +70°C 
4096 DM545572 18 -§§°C to +325°C 75 
DM74S572 18 0°C to +70°C 60 
DM548573 18 -6S°C to +125°C 75 
DM74S573 18 O°C to +70°C 60 
4096 DM54S475 0M77S95 24 -55°C to +125°C 75 
DM74S475 DM87S95 24 0°C to +70°C 65 
DM54S474 0M77S96 24 -55°C to +125°C 75 
DM748474 DM87S96 24 0°C to +70°C 65 
8192 DM75S29 1kx8 OC 24 ~56°C to +125°C ; 90 
DM85S29 Ikx8 OC 24 O°C to +70°C 70 


} DM75S28 tkx8 TS 24 55°C to +125°C 90 


MAXIMUM SUPPLY 
CURRENT (icc) 


110 
110 
110 
110 
130 
130 
130 
130 
130 
130 
130 
130 
140 
140 
140 
140 
170 
170 
170 
170 
160 
160 
160 


ee ee a 
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SCHOTTAY' SERIES 24 AND 28 
proms - -._—-STANDARD, LOW.POWER, POWER-DOWN, REGISTERED 
PROGRAMMABLE READ-ONLY MEMORIES 


TiN WO. O48 1 SEPTRMOER TOTS 









@ New, Expanded Family ef Standerd, Low Power, © P-N-P Inputs for Reduced Leading On System 
Butfers/Drivers 


Power Down, And Registered PROMs , 

© Titanium Tungsten (Ti) Fuse Links for Re- © Each PROM Supplied With a High Logic Level 
table Low-Voltage Full-Famity-Compastible Stored At Each Bit Locetion : 
Programming © Applications tnctude: 

© Full Decoding And Fast Chip Select Simplify Microprogramming/Firm Ware Loaders 
System Design Code Converters/Character Generstors 

Tranelators/Emuletors 
; Address Mapping/Look-Up Tables 
STANDARD PROMS 


ONT Sze TYPICAL PRAFORMANCE 
(ORGANIZATION ACCESS TIMES 
| ADOAESS | SELECT | 
1034 Bie 
coe 
= 
(tO2ew xX 48} 
Ea 


BIT BiZE 
(ORGANIZATION) 


S192 Bins 
(1024w x 86) 


t NCTE — Clectricel pareme+rer: fer theese devices ore Gesign goels ently. 


S NOTE — These devices evalladte as full -remperature-renge end on high-rel precemed devices (use puffin M42 oF NJ), 
*D » amen cotiector, V7 © three state, 
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